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Effects of batroxobin combined with dual antiplatelet therapy

in the treatment of acute cerebral infarction

ZHANG Hengyuan', CAO Lijing' ,CHEN Jun’
(1.Department of Comprehensive ICU, Nanyang First People’s Hospital, Nanyang 473000, China;
2. Department of Neurology, the First Affiliated Hospital of Nanyang Medical College, Nanyang 473000, China)

Abstract Objective To observe the clinical efficacy of batroxobin combined with dual antiplatelet therapy in the
treatment of acute cerebral infarction. Methods 98 patients with acute cerebral infarction were randomly divided into
the dual group and batroxobin group using the random number table method, with 49 cases in each group. The dual
group were received dual antiplatelet therapy, while the batroxobin group were received a combination of batroxobin
and dual antiplatelet therapy. The platelet activity, fibrinolytic system function, vascular endothelial function,

cerebral blood flow, and adverse prognosis were compared between two groups of patients. Results Under different
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treatment regimens, the levels of platelet aggregation( PAgT) , platelet adhesion in Patroase (PAdT) , D-dimer( D-
D) and fibrinogen ( FIB) in the batroxobin group were lower than those in the dual group, and the difference was
statistically significant ( P <0.05). The levels of plasminogen activation inhibitor ( PAI-1), tissue plasminogen
activator (t-PA) , and endothelin-1( ET-1)in the batroxobin group were lower than those in the dual group, while NO
was higher in the dual group (P<0.05). The plasma viscosity, high shear viscosity, low shear viscosity, and low
perfusion index( HIR) in the batroxobin group were all lower than those in the duplex group( P<0.05). The incidence
of poor prognosis in the batroxobin group was 4.08 % (2/49) lower than that in the dual group of 20.41% (10/49)
(P<0.05). Conclusion The combination of batroxobin and dual antiplatelet therapy can promote vascular endothelial
function and cerebral blood flow in patients with acute cerebral infarction by inhibiting platelet activity and improving
fibrinolytic system function, which has a positive significance in reducing the risk of adverse prognosis.

Keywords: acute cerebral infarction; batroxobin; dual antiplatelet therapy; platelet activity; fibrinolysis system

function

PRI REZE A I PR WP, 22 UL T 40 2L E
HBARIEAR . R 2 T SRR, K BN 2
5 W B0 K 14 5 AR A A A e G5 14 Ml 2 R Ak
IRBEARSC, A D RE SR, 1 3 R S0 I A1
B B MR, A 16T AN 2518 AT RE X R AR A2 A
T S L B, 7 A i L 2 YR B () s AR D
BRI IR TR I R B Y ERKA AL
A YT IAE AL 1) BT i, o i 15 R R B R
R L I L SV A B S (kA e B A ™
IR 7 ZOR B IEAGE HT T 406 4.5~6.0 h 1
PR B AR P I R H W BT MR 2
] 368 b A AR ot /I P i R S B I £ I R
HRE , X T80 oI B AR AE 49 8 ok U, B 2 A BERY
I [0 7 50 PR, 228 i I T S0 9 A JEATR 2 0B Sy 47 L
/IR N TR] 7 R B IR i . AR R AL
J7 kAl — e R B L GRS SR i AR, (HR AT A 5
G RB A S AN T G 1 R o kR R IR BE T 1
i il 2 — i 12 B T Sk M M ) 2R K S, i) o
AL BCSE BE IL  £T I 2R G0 0 AT R, X ek )
A 2R O ST, AT B T
B 5 SUBRBTL L MR T SRS E B RACR

1 ZRERZE
1.1 —EH

PEHCR FHTH 55 — N R EE BE 2022 4F 1 A & 2023
A 12 AR 1Y 98 il 2t ki A AT 2B 2 e B BE HIL X
TN BB o OB ZE R AL, A4 49 B,
XKL 5 25 ], Zc 24 9 AE % 45 ~ 65 %, T3

(55.3£5.3) % ; ABEhf 2 i & (NIHSS) 373
10~2043, 34 (15.3£5.4) 433 30 1] 4 J )i 50 ik A
B, 19 1 HESD BRAESE, W g2 55 26 1], % 23
] 404 47 ~ 63 %, 44 (55.3+5.3) %5 A B i
NIHSS 745320 12~ 18 43, 3 (15.3+5.2) 53532 f
NEERBIKAZE 17 B HES DKAESE 9 2H — i %
BIRGE2E 257 (P>0.05) , LA AT HotE . ARGF5E E
PRATEE PHTIT SR — N R B B 2R 0 B 23 03 4 W At o
(HLHECS . DY1203-2022) , SBH&E LK IR Lo T i
WHIENES I F G R 45

AN DR HE  OARYE A AR ET 12 W7y 2ot v A
B, QKR EI AT 6 hy @ AR NIHSS'™ P4
AMET 10 47

HeBRARUE . D2 5 A B 5T T T 4 32 H A 25 ) 5¢
ZFARIBIT ; @2 LA BB A A4
P ECHARC 06 15 5 D& TF G IR s @A H il
PRI B SE KINATR BB AG o
1.2 FHik

UL R ST /MR IR - T LA %
PEME SR RS B ARG, #518 0.4 e/ (kg + min)
()3 3 2K IR TR B AR R, S 2L FH 24 30 min J5 4%
PR R FEARZE 0.1 pe/ (kg » min) J5 4k 28 1T
24 h JRITEE ARG, SLHEBUBEPL /MG IT , T DL SR
H FIRB R DT AR (i 2 ) A BR R E 2
H63020201) , 51K 100 mg/ WK, & H 1 %, T L H il
SANEAS B (VLRI IR 250 JB 13 A BR 23 7], [ 245 o 7
H20203534) , 5K 75 mg, B H 1 I, ELLIRIT14 d,

UL it 2 R P O i I 5 XU T I /AR IR T

- 167 -



% 6 4 e

i E %

%37 %

AZHE 10 U L i g 3 SV A 2 250 mL Yk E R
0.9 % ML BN SR A) G e d ki e . Z 5%
MREEYR 5 U B& H FHZY 1 IREERRATT , AT LAY
B AEYE I SR BTN MR VAT 7 5 R —
B, ARUELIRIT 14 d,
1.3 MZiEtR

% F] INNOVANCE PFA-200 % ifil /N 4347 1X
(W 13 8 [P T ey 2> W) RS 7 2 B PAET
PAdT, HX 2 mL &b JE ik il > R A A 58— A4t
BEALFR)E , L)L 3 000 r/min BYEEEESL 5 min 5, £
I #3546 N 9 4H B9 D-D . FIB, 6 3% 45 Elx
800TS MEHRIY (W B 36 EAA IS A A5 A BR 2 7)), Al
B[] 230 A7 HF ARG 1 d 35 RS IR BRI S5 AU
K HBRAIEN, QRPN PAL-1 t-PA ET-1,
NO 451l 8 N 2 DI Redabr . RllREA Ty ik (s M
Kl 5} 8] 5 D-D FIB — %, @& Optima CT660
RUBRHR CT (W [ b5 B 3 24k BT B4 A PR A 7))

FRG A RS A 2 AR A A I A O A R R U
B ARV KA AR SEtE] ] F, @WRIT 4w
BlT 1 AR, it WAL AR T S B Ag RGBS 15 S
PR AN A S AN R P A A O
1.4 FFEFFHE

B R A SPSS 22.0 A3 807K L REAS
o FEAREN (%) FoR SRAXC RS ; 1 i Bk
PA(xxs) FoR, R K5, P<0.05 FR2EF HA4S
NEI-9'S

2 HZ#R
2.1 M/MREER TR REINEEER

TRTT I, WAL R 3 0 /NG B AT R 52T
REFEFR LS4 25 57 (P>0.05) ;16975 , U T G2H 14
PAgT,PAdT, D-D FIB | 75 {5 ¥ ik T AU 4L (P <
0.05) , Z55 sk 1 iR,

x 1 FWAMMUEHERTEREINEEIEIRILR

PAgT/ % PAdT/ % D-D/ (pg/L) FIB/ (/L)
I S e e T
R Agil TR IRIT T HIT)R YT TR HITEE IRIT)R
CUlhA4L 49 55231022 3522+524"  50.25+1041 2741+526°  152.33+20.34  10245:2046"  7.33x126 3.18+0.25"
RURLAL 49 5536£10.14 3843:5.18°  50.32¢10.29 3026+542° 1514622049 117.46+2045°  7.41£1.25 433x0.18"
t 0.063 3.050 0.034 2.666 0.211 3.632 0.316 26.131
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

W S5IRITAT LA, © P<0.05,

22 MEANRINGEIER
IRITRT, PRAL AR B 1Y M4SN B Dh REFS A R4 it
2R (P>0.05) 3697 5, BB ZH A9 PAI-1 . t-PA |

ET-1 7K 44K T XA, NO 7K - T XU 4H (P <
0.05) , Z5 RNk 2 Frs

®2 WAMENEIBERERILR

. PAI-1/(ng/mL) t-PA/ (ng/mL) ET-1/(ng/L) NO/ ( pmol/L)
WEE WPR W PR W PR Wi TR
EUhmEA 49 18.44+3.26  10.23+2.24" 10.23£2.45  3.35£0.18" 80.23+10.26 50.41+10.33" 21.44£5.28 38.45+5.36"
XUBRAH 49 18.35+331  12.29+£3.23" 10.31+2.21  4.26+0.74" 80.31£10.34 55.39+10.26" 21.32+525 35.27+5.18"
t 0.136 3.491 0.170 8.364 0.038 2.394 0.113 2.986
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

L SIBITRT AL, © P<0.05,

- 168 -



%64

NGRS O B A A A I S RS T B SR AR FE 64 R

%37 %

2.3 [ERMITSE
TRITT R, P ZH AR B i 0 9 1 Dl e G 2 2
S (P>0.05) ;3A77 e, E pb 7t 2 i A I 77 00 2 288

EI BN ARYIBS RS HIR Y% T WK 4 (P<0.05)
RN 3 R,

®3 WAKRBLRS LS

. M3EFERE/ (mPa - ) i IEEEE/ (mPa - s) RN BE/ (mPa - 5) HIR
RITHT RIT IR JRITHI BITIE YRITHI BITIE b=y agili BITIE
B4l 49 5.49£1.26 1.25x£0.33°  19.23+3.25 8.26+1.33°  12.44£3.25 5.52+1.33°  3.29:0.36 0.34x0.18"
WAL 49 5.35£1.33  2.35+0.75° 19.31x3.16 10.44+2.36° 12.39+3.34 6.28+1.44°  3.34x0.25 0.72+0.16"
0.535 9.397 0.124 5.633 0.075 2714 0.799 11.045
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

L S5IRITHT e, © P<0.05,

24 ARWEREE
BT 0 I, O 4 0 R B TS R AR R

4.08%(2/49), Ik F X HE 20 1 20. 41% (10749 )
(P<0.05) , 85914k 4 Fims,

F4 WMAFRTBERERILER

25 /Bl BRI ShERRG /B RS RER 1 B ) INEIRERG/ ] SRS RAFE %
EL i 2H 49 1 1 0 0 4.08
XU H 49 2 3 3 2 20.41
X 6.078
P <0.05

3 itig /R 254, REE A a2 i /NS AR Y AR 2R A2

IR AT Ay — b ELAT 5 Bk -5 P8 3 4 G 1l
BB, 8 B R U] R PR Sl ek o 3 T e
— 5 T JRE VA PR R A0 S0 ML A, P 9 ot I~ I et
{14 Pt A7 2000 17 2 JRE - o 3 g Ay kA A A
T T KA A 2, (EL M D7 Yk X S K ek (] A
SR PRI A e R BRI AR YT
PR N ) 7 R Y ZR T T, ORI A B AR
WL AE A ATRIT YT R 2 — (B R
T, S AN BV AR BT ARG B 4 3 T35
O SZARFR D RE 22 1) =B R, IR T ik K
e , A o P EURE R A R AR AE ST, I, B
X ICHE AR AR A SR IR AR S i PRATRE T/ Al 24
Yoy A o ORI [ 2 R 0 e R i, H R i
PRHIT SR AE AL o 8] 77 R r e /MR 254 32
AL AT BT F] DT AR S A% B, B e —Ah LA B

VT L 400 ) /NS O M 5 0 e — RIS I /)
M 24, nl 3 3t 5 Wi 245 40 435 Tl T 2 7T BEL bR it/ Al
FLEF 2 1R RS2 AR 45 G 30 7 A e /i SR R
YRR >

LVERRZE A8 N TR 7 15 IR O B T
PRAR DG, LRI 24 ) T T 2 0 o) /N 2R 4R
RTETE MARAS 1 BEAR M /IR 36 4, 5 % AR B2 —
A AR F T /IR 2356 AL A1 1 I/ VR 32 144
B, 2 g i 5 /R GPIb/ Il a 32 (A0 45
BT AR IR A R AR , T AARAS | 2RI
i NHRIEE , PRI PR 8 23R B0 2 AR B2 SUBATL 1L
AR FIIRY T A PERAAE Y OGS e R
SO R A B FR 2 LA PR TR R A i TR
LT EE I | £F ¥ 2 5t ) AE 25 L A i3 3 ) 2%
S FIB Sl sl ik 9 I B J i) J B2 4, i R

- 169 -



% 6 4 e

i E %

%37 %

T8 FIB 35 BE A R 53 A 78 1LV 2 B AR 25 O 0 i
MFEKIE . FIB byt g % 32 B20E F A, 02 ] 5
XL A Xa 3 P 7 A S e M I VR 2
It/ P A FIB 3k, Jf ik — 2 s 41 2 R
GO BE. A BE T A5 R BoR, Uik B ALIE 9T S 1
PAgT PAdT D-D \FIB ¥k T XK , 7 5 Foph S5
it s B AR PR e BB MM/ AR YT AH L, SR T EL
it 5L B AR BE, I BR A BUBE P I/ MR IR T T A A
T RRAR S M A BB 0 1L/ INBR TS DR AR R 4
IREMRI . JRAE SN PT RE-5 ILE PA) z At PL 4 £ A7 A
— i IR, SNE 23 S RN A PN B A I A N e
HEE A B R EAEE R B AE R R 2 R
PR AIG R M2 P Y I P B A A A
I, SRR ) PAL-1 t-PA, 3T 53 ET-1 KT
oo Ut A — e B BB e Y R Al R 1, 7T
T R FIB 1 e e AR TR A, B AT T i A AL SR
HIEEIN LTV RGBS, B 238 R AR il 350 43 i A%
Vs ik, ot A A BE £ B ILAE PN B ) R A B
SR AR ST il 4L B PAT-1, -PA
ET-1KFEURTAUK 4, NO & 5 i T W4, 3% —
ST 285 S — AU S T U il A o i A O I 5 P
B TIIRE 75 0 A, B il T 1 5 2T R G T
P ofF A4 VS A, P 3 e AU T 9 86 R T A M
AFBE 114 fii 355 030155 0, 445 24 B FH T SR I /s
MR IA 7 S A ) T ek R0 3 T I O S 88, T RO R
Wi A A KU 1) BRCAR AR H L L ) P o A
MAERGRE S YIRERE ARVIZEEBE HIR A9 DA (8 3%
TR, %R 1A R TG & A AR TR

4 L5

L ¥ B85 25 3G A B /B 3
AT 2 P RTREAE Y L/ N P D6 43 2T 0 7R
Syl PR L PR 0 | S B TR 5 2 U
4 UL

[ 1] RAGHE Wl , EARAT. Sk IR T R AT 2 A e S
SER PR [J]. G A 2 035, 2021, 41 (12) : 2484 -
2487.

- 170 -

[2] NGUYEN N B, NGUYEN THI H H, THI H L, et al. Re-
sults of acute cerebral infarctiontreatment with hyperbaric
oxygen therapy, 2020 - 2022 [ J ]. Int Marit Health, 2023,
74(4) . 265-271.

[3

[

ZURCHER E, RICHOZ B, FAOUZI M, et al. Differences

in ischemic anterior and posterior circulation strokes: a clin-

ico-radiological and outcome analysis[J]. J Stroke Cerebro-

vasc Dis,2019,28(3) :710-718.

NP B TR, R 5 SRR M /MR I G T R EOT 5

YAYT BN A) B 2t 1 R o A BE A G PR 5 [ T . TR I

FE EE LS A 2435 ,2021,31(10) :126-128.

[5] skoF PP RN E) T SRR SE I RS FRL ) 1.6
REH 2575 ,2021,14(6) :61-63.

(6] i A, 0l 2 45 e il i ) e B A BLPTR 7 b i
FEGEII A RONE B e A P4y BT [ 0] 0 28 i R B2 2 2% s
2023,34(11) ;1287-1290.

(77 bt oledy fer, S0k b ) o ol i M i 4 Th 2 R 48 e

2018) A3 1] B #9506 24 5, 2019, 19 (11) ¢

897-901.

[4

[

[8] YAMAL J M, GROTTA J C. National institutes of health
stroke scale as an outcome measure for acute stroke trials| J].
Stroke ,2021,52( 1) ;142-143.

[97 FRMEFE VMR | 1 SChss | 45 S B AR A B 2 3 il e ik o
M 22E A 5E [ 1] h E 2R 2, 2021,28(34) : 54-56,
60.

[10] 2T, £5°,54, % . TREVO 228 BUR ARIGIT 4> 30

oo A2 B AP B LR A T R VeI [ ]
B #2250 475, 2020,20( 8) :733-739.

[11] R BUBRHL MM R 25 PG T ZRBR 2P s
FERE NR W B T oK P2 [ 1], R T B2 % 2023,
47(14) : 1721-1723.

[12] SR B R A S AR T 155 BT W) DE bRy 7 S I A5 2
A RACR [T ]I IR-& B2y, 2023 ,16(5) :46-48,55.

[13] B, ok fe M A BT, £ 1o FH S A BB A5 T )
DEARIG 7 1 s R B0 20 A [ 0] v B B 25 4 1
2022,16(19) :87-90.

[14] sRI6HE, mARA, BRICEE, % /N B 2 3R BEIC A WL
M/NIRYT 3 R IAE JE AR SR [ ] T REERLR
2F224R 2018 ,36(3) :285-287.

[15] Ze7Res, X B, B AR A E00 ot 0 0 S Bk P T ) T A3
7 ARSI R TR )] K HEZG 27,2021 ,33(2)
43-45,

[16] BFHT, oS, . Wl Al 3 60V 5 v 5 T 4PV R T 2



% 6 IR IE4E 5 . O B IR A WU IR A NS T B AR SE 0 ROR %37 &

PEBR A A T A R R A R AR [T ] T E 25 VAR (] 7 2 PE A SR B PRACR [T ] R 2
NP5 W 2022,19( 1) :1-3. 2023,30(10) :113-117.
[17] HARA T, SAKUMA M, FUJIE T, et al. Cadmium induces [19] ZBER. B RYT 2PEREEFE Y TR S & R[],
plasminogen activator inhibitor-1 via Smad2/3 signaling S BE 24 ,2021,16(23) - 7-9.
pathway in human endothelial EA.hy926 cells[ J]. J Toxi-
col Sci,2021,46(5) :249-253. [ s HEE:2024-07-10]
(18] BR3CaE, 258k, /g, 45 2 il Al 7 51 0 R IRG )7 [ EEHE. EE BEXHE.TEE)

- 171 -



